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(54) Bicycle electrical connector cord 

(57) A bicycle electrical connector cord 26 includes 
a first connector 30, a primary cable 32, a second con- 
nector 34, a secondary cable 36 and an electrical device 
22. The first connector 30 has a plurality of first electrical 
contacts 42. The primary cable 32 includes a first con- 
ducting member 50 electrically coupled to one of the first 
contacts 42 and a second conducting member 52 elec- 
trically coupled to one of the first contacts 42. The sec- 
ond connector 34 has at least one second electrical con- 
tact electrically coupled to the first conducting member 
50. The secondary cable .36 extends from the second 
connector 34 and includes a third conducting member 
60 electrically coupled to the second conducting mem- 
ber 52. The electrical device 22 is electrically coupled 
to the third conducting member 60. A method is also pro- 
vided for attaching a bicycle electrical connector cord 
26 to a display unit and a pair of electrical devices on a 
non-forward facing portion of a bicycle 10. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] This invention generally relates to an electrical 
connector cord. More specifically, the present invention 
relates to a simplified bicycle electrical connector cord, 
which connects three electrical bicycle devices in an un- 
obtrusive manner. 

2. Background Information 

[0002] Bicycling is becoming an increasingly more 
popular form of recreation as well as a means of trans- 
portation. Moreover, bicycling has also become a very 
popular competitive sport for both amateurs and profes- 
sionals. Whether the bicycle is used for recreation, 
transportation or competition, the bicycle industry is 
constantly improving the various components of the bi- 
cycle. Specifically, manufacturers of bicycle compo- 
nents have been continually improving performance, re- 
liability and appearance of the various components. 
[0003] Recently, bicycles have been provided with 
electronically controlled components. These electronic 
components include a rear multi-stage sprocket assem- 
bly with a motorized rear derailleur and a front multi- 
stage sprocket assembly with a motorized front derail- 
leur. Additionally, many bicycles include suspension as- 
semblies for off-road type riding. These suspension as- 
semblies can also be electronically controlled. Many bi- 
cycles utilize a cycle computer with one or more sensors 
to monitor various operations of the bicycle, such as 
speed, cadence, riding time and gear position. 
[0004] The cycle computer is also often coupled to 
other components that are electrically controlled or op- 
erated, such as the front derailleur, rear derailleur or 
suspension assemblies. In this type of an arrangement, 
electrical wires or cords are utilized to transmit the elec- 
trical current to and from the various components and 
sensors. These electrical wires or cords are often con- 
nected to the components and/or sensors by electrical 
connectors. These electrical wires and connectors are 
often attached to the bicycle frame without regard to the 
appearance of the bicycle. 

[0005] Since the bicycle is typically utilized outdoors, 
the electrical connections of the electrical connectors 
are exposed to a variety of weather conditions. The elec- 
trical connections can often be contaminated so as to 
degrade performance of the operation of the electrically 
control component. If the electrical connections get too 
dirty, the bicycle components and/or sensors may not 
operate properly. Since the electrical connections are 
exposed to adverse weather conditions, it is important 
that the electrical connectors provide a good solid con- 
nection so that they can operate even though they may 
become slightly contaminated. 



[0006] Additionally, in certain riding conditions such 
as off-road type riding, the cyclist often encounters ob- 
structions such as bushes or tree limbs. Sometimes, 
these obstructions can catch the electrical wires or 

s cords and affect performance of the electrical compo- 
nents and/or sensors. Additionally, in some situations, 
other obstructions such as clothing, bicycle lock cables 
or tools can catch on the electrical wires or cords. Fur- 
thermore, since these wires or cords and connectors are 

10 often attached to the bicycle without regard to their ap- 
pearance, the bicycle can have an unattractive look. 
[0007] In view of the above, there exists a need for an 
electrical connector cord which overcomes the above 
mentioned problems in the prior art. This invention ad- 

15 dresses this need in the prior art as well as other needs, 
which will become apparent to those skilled in the art 
from this disclosure. 

SUMMARY OF THE INVENTION 

20 

[0008] One object of the present invention is to pro- 
vide an electrical connector cord with a simplified struc- 
ture. 

[0009] Another object of the present invention is to 
25 provide an electrical connector cord that provides im- 
proved durability and waterproofing. 
[0010] Another object of the present invention is to 
provide an electrical connector cord, which is relatively 
simple and inexpensive to manufacture and assemble. 
50 [0011] Still another object of the present invention is 
to provide an electrical connector cord, which contrib- 
utes to a clean, attractive appearance for the bicycle. 
[0012] The foregoing objects can basically be at- 
tained by providing bicycle electrical connector cord 
35 comprising a first electrical connector, a primary cable, 
a second electrical connector, a secondary cable and 
an electrical device. The first electrical connector has a 
first connector body with a plurality of first electrical con- 
tacts. The primary cable includes a first electrical con- 
40 ducting member electrically coupled to one of the first 
electrical contacts and a second electrical conducting 
member electrically coupled to one of the first electrical 
contacts. The second electrical connector has a second 
connector body with at least one second electrical con- 
^5 tact electrically coupled to the first electrical conducting 
member. The secondary cable extends from the second 
electrical connector and includes a thir.d electrical con- 
ducting member electrically coupled to the second elec- 
trical conducting member. The electrical device is elec- 
50 trically coupled to the third electrical conducting mem- 
ber. 

[0013] The foregoing objects can also basically be at- 
tained by providing a method of attaching a bicycle elec- 
trical connector cord to a bicycle. The method includes 
55 attaching a first electrical connector to a bicycle display 
unit on the bicycle with a first end of primary cable ex- 
tending from the first electrical connector. The method 
also includes attaching a second electrical connector to 
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a first electrical device on a non-forwardly facing portion 
of the bicycle with a second end of the primary cable 
extending from the second electrical connector. The 
method further includes attaching a secondary cable to 
a non-forwardly facing portion of the bicycle with a first 
end of the secondary cable being coupled to the second 
electrical connector. The method still further includes at- 
taching a second electrical device to a non-forwardly 
facing portion of the bicycle with a second end of the 
secondary cable being electrically coupled to the elec- 
trical device. 

[0014] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses a preferred embodiment 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] Referring now to the attached drawings which 
form a part of this original disclosure: 

Figure 1 is a partial, side elevational view of a bicy- 
cle with a bicycle computer, an electronically con- 
trolled front suspension and a front wheel sensor 
that utilize a bicycle electrical connector cord in ac- 
cordance with a preferred embodiment of the 
present invention; 

Figure 2 is an enlarged, rear elevational of the por- 
tion of the bicycle illustrated in Figure 1 , with por- 
tions of the bicycle frame cut off to show the con- 
nection of the bicycle electrical connector cord to 
the bicycle computer, front wheel sensor and the 
front suspension fork; 

Figure 3 is an enlarged elevational view of the bicy- 
cle electrical connector cord illustrated in Figures 1 
and 2, showing first and second electrical connec- 
tors and primary and secondary cables; 
Figure 4 is an enlarged, side elevational view of the 
second electrical connector (for the front fork) of the 
bicycle electrical connector cord illustrated in Fig- 
ures 1-3;. 

Figure 5 is an end elevational view of the second 
electrical connector illustrated in Figure 4, with the 
primary cable and the secondary cable shown in 
cross-section for purposes of illustration; 
Figure 6 is an opposite end elevational view of the 
second electrical connector illustrated in Figures 4 
and 5; 

Figure 7 is a longitudinal cross-sectional view of the 
second electrical connector illustrated in Figures 
4-6 as seen along section 7-7 of Figure 4, with the 
primary and secondary cables shown in elevation 
for the purpose of illustration; 
Figure 8 is a partial, perspective view the primary 
and secondary cables of the bicycle electrical con- 
nector cord illustrated in Figures 1-3, showing indi- 
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vidual conductors connected to various terminal 
pins of the electrical connector illustrated in Figures 
4-7; 

Figure 9 is a longitudinal cross-sectional view of the 
5 inner casing of the second electrical connector il- 
lustrated in Figures 4-7; 

Figure 1 0 is a right end elevational view of the inner 

casing illustrated in Figure 9; 

Figure 1 1 is a transverse cross-sectional view of the 

10 inner casing illustrated in Figures 7. 9 and 10 as 
seen along section 11-11 of Figure 9; 
Figu re 1 2 is a transverse cross-sectional view of the 
inner casing illustrated in Figures 7. 9 and 10 as 
seen along section 12-12 of Figure 9; 

*5 Figure 13 is a side elevational of the retaining ring 
of the second electrical connector illustrated in Fig- 
ures 4-7; 

Figure 14 is an end elevational view of the retaining 
ring illustrated in Figure 13; 

20 Figure15 is an enlarged, partial cross-sectional 
view of a left leg of the front suspension fork illus- 
trated in Figures 1 and 2 as seen along section 
15-15 of Figure 1 , to show the front wheel sensor 
mounted thereto; 

25 Figure 1 6 is an outside elevational view of the front 
wheel sensor illustrated in Figure 9, with the front 
wheel sensor removed from the left leg of the front 
suspension fork; 

Figure 17 is a rear elevational view of the front 
30 wheel sensor illustrated in Figures 15 and 16; 

Figure 18 is an enlarged, top plan view of the cap 
member of the sensor illustrated in Figures 1 -3 and 
15-17; 

Figure 1 9 is a side elevational view of the cap mem- 

35 ber illustrated in Figure 18; 

Figure 20 is a bottom plan view of the cap member 
illustrated in Figures 1 8 and 1 9; Figure 21 is a cross- 
sectional view of the cap member illustrated in Fig- 
ures 1 B-20 as seen along section 21 -21 of figure 20; 

40 Figure 22 is an enlarged, partial longitudinal cross- 
sectional view of the insert nut of the sensor illus- 
trated in Figures 1-3 and 15-17; 
Figure 23 is an end elevational view of the insert nut 
illustrated in Figure 22; 

45 Figure 24 is an enlarged, longitudinal cross-section- 
al view of the first electrical connector illustrated in 
Figures 2 and 3; 

Figure 25 is a partial, perspective view the primary 
cable of the bicycle electrical connector cord illus- 

50 trated in Figures 1 -3, showing individual conductors 
connected to various terminal pins of the electrical 
connector illustrated in Figure 24; and 
Figure 26 is an enlarged, partial longitudinal cross- 
sectional view of a right leg of the front suspension 

55 fork illustrated in Figures 1 and 2 as seen along sec- 
tion 26-26 of Figure 2, with a clamping member and 
male connector shown in broken lines for the pur- 
pose of illustration. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0016] Referring initially to Figures 1 and 2, a front 
portion of a bicycle 10 is illustrated with a frame 12, a 
handlebar 1 4, a front suspension fork 1 6 coupled to han- 
dlebar 14 and a front wheel 1 8 coupled to front suspen- 
sion fork 16. Bicycle 10 also includes a cycle computer 
20, an electrical device (front wheel sensor) 22, a pair 
of electronically controlled suspension units 24 (of front 
suspension fork 16) and an electrical connector cord 26 
in accordance with a preferred embodiment of the 
present invention. The electrical device (sensor) 22 and 
the electrical connector cord 26 are coupled to non-for- 
ward facing portions of the front suspension fork 1 6 and 
cycle computer 20 in a simplified unobtrusive manner. 
[001 7] Bicycle 1 0 and its various components are well 
known inthepriorart, except forthe connection between 
the cycle computer 20, the electronically operated sus- 
pension units 24 (first electrical device) and the sensor 
22 (second electrical device) via electrical connector 
cord 26. Thus, bicycle 10 and its various components 
will not be discussed or illustrated in detail herein, ex- 
ceptforthe components that relate to the present inven- 
tion. Moreover, various conventional bicycle parts such 
as brakes, or drive trains, etc., which are not illustrated 
and/or discussed in detail herein, can be used in con- 
junction with the present invention. Furthermore, it will 
be apparent to those skilled in the art that bicycle elec- 
trical connector cord 26 could be utilized to connect var- 
ious other electrical devices (i.e. other than the sensor 
22, electronically controlled front suspension fork 1 6 
and cycle computer 20) in a simplified manner as need- 
ed and/or desired. 

[0018] As used herein, the following directional terms 
"forward, rearward, above, downward, vertical, horizon- 
tal, below and transverse" as well as any other similar 
directional terms refer to those directions of a bicycle in 
its normal riding position. Accordingly, these terms, as 
utilized to describe the present invention should be in- 
terpreted relative to bicycle 10 in its normal riding posi- 
tion. 

[0019] The cycle computer 20 preferably includes a 
microcomputer formed on a printed circuit board that is 
powered by a battery unit. The microcomputer of the cy- 
cle computer 20 includes a central processing unit 
(CPU), a random access memory component (RAM), a 
read only memory component (ROM), and an I/O inter- 
face. The various components of the microcomputer are 
well known in the bicycle field. Therefore, the compo- 
nents used in the microcomputer of the cycle computer 
20 will not be discussed or illustrated in detail herein. 
Moreover, it will be apparent to those skilled in the art 
from this disclosure that the cycle computer 20 can in- 
clude various electronic components, circuitry and me- 
chanical components to carryout the present invention. 
Of course, it wilt be apparent to those skilled in the art 
from this disclosure thatthe cycle computer 20 can have 



a variety of configurations, as needed and/or desired. 
[0020] Preferably, the cycle computer 20 provides or 
displays various information to the rider via a display and 
operates the electronically controlled suspension units 
5 24 based on input from the rider and/or input from the 
sensor 22. Thus, the front suspension fork 1 6 of bicycle 
10 is operated or electronically controlled by the cycle 
computer 20. More specifically, the cycle computer 20 
electrically operates a pair of motorized hydraulic damp- 
10 ers of suspension units 24 either automatically or man- 
ually as explained below in more detail. Of course, it will 
be apparent to those skilled in the art the bicycle elec- 
trical connector cord 26 could be used for other appli- 
cations where a simplified electrical connection is need- 
's ed without departing form the scope of the present in- 
vention. For example, bicycle electrical connector cord 
26 could be used with any bicycle sensor and/or elec- 
tronically controlled bicycle component as needed and/ 
or desired. 

20 [0021] Referring to Figures 2 and 3, bicycle electrical 
connector cord 26 basically includes a first electrical 
connector 30, a primary cable 32, a second electrical 
connector 34 and a secondary cable 36. Primary cable 
32 electrically couples first electrical connector 30 to 

25 second electrical connector 34. Second electrical con- 
nector 34 electrically couples secondary cable 36 to part 
of primary cable 32. Secondary cable 36 electrically 
couples second electrical connector 34 to sensor 22. 
Thus, sensor 22 is electrically coupled to cycle computer 

30 20 via secondary cable 36, second electrical connector 
34, part of primary cable 32 and first electrical connector 
30. Electronically controlled suspension units 24 are 
electrically coupled to cycle computer 20 via second 
electrical connector 34 : part of primary cable 32 and first 

35 electrical connector 30. Thus cycle computer 20 can 
send and/or receive electronic signals and/or electric 
current to/from sensor 22 and suspension units 24. 
[0022] First electrical connector 30 basically includes 
a first connector body 40 with a plurality of first electrical 

40 contacts, as seen in Figures 2, 3, 24 and 25. More spe- 
cifically, first electrical connector 30 is a six-pin type fe- 
male electrical connector and preferably includes four 
terminal pins 42. Each of the first electrical contacts is 
preferably formed of a pair of the terminal pins 42. Of 

« course, it will be apparent to those skilled in the art that 
the first electrical contacts could utilize more or fewer 
terminal pins 42 as needed and/or desired. Moreover, it 
will be apparent to those skilled in the art that first elec- 
trical connector 30 could utilize more or fewer first eiec- 

50 trical contacts as needed and/or desired. In the illustrat- 
ed embodiment, first electrical connector 30 is designed 
to mate with a male electrical connector of cycle com- 
puter 20. First electrical connector 30 is similar to sec- 
ond electrical connector 34 and will be discussed in 
55 more detail below. 

[0023] The male electrical connector of cycle compu- 
ter 20 is relatively conventional, and therefore, will not 
be discussed and/or illustrated in detail herein. Basical- 
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ly, the male electrical connector of cycle computer 20 
has a receptor housing with six (or fewer) receptor pins. 
The receptor pins have a circular cross-section and are 
arranged in a pattern to mate with first electrical connec- 
tor 30. The receptor housing preferably has an annular 
flange for releasably retaining the electrical connector 
30 thereto via a snap-fit. The receptor housing is con- 
structed of a non-conductive material such as a hard, 
rigid plastic material. The receptor pins are constructed 
of a conductive material. 

[0024] Primary cable 32 basically includes a pair (first 
and second) of electrical conducting members 50 and 
52 ; as best seen in Figures 5, 8 and 25. An outer non- 
conductive sheath surrounds electrical conducting 
members 50 and 52. Insulation or filler can be utilized 
within the outer sheath as needed ordesired. Each elec- 
trical conducting member 50 and 52 preferably includes 
a pair of individual (first and second) conductors 54 and 
56, respectively. Each individual conductor 54 or 56 in- 
cludes a conductive core and an insulating sheath. Each 
of the individual conductors 54 and 56 is electrically cou- 
pled to one of the terminal pins 42 of first electrical con- 
nector 30. In other words, each of electrical conducting 
members 50 and 52 are coupled to one of the first elec- 
trical contacts (i.e. a pair of terminal pins 42). Of course, 
primary cable 32 could have an additional conducting 
member formed of an additional pair of individual con- 
ductors if needed and/or desired since first electrical 
connector 30 is a six-pint type electrical connector. Op- 
posite ends of first and second electrical conducting 
members 50 and 52 (individual conductors 54 and 56) 
are electrically coupled to second electrical connector 
34, as discussed below in more detail. 
[0025] Secondary cable 36 preferably includes a third 
electrical conducting member 60 electrically coupled to 
second electrical conducting member 52 of primary ca- 
ble 32, as best seen in Figure 8. An outer non-conduc- 
tive sheath surrounds electrical conducting member 60. 
Insulation or filler can be utilized within the outer sheath 
as needed or desired. Third electrical conducting mem- 
ber 60 is preferably formed of a pair of individual third 
conductors 62 electrically coupled to second conductors 
56 of second electrical conducting member 52. Each in- 
dividual conductor 62 includes a conductive core and 
an insulating sheath. Third electrical conductors 62 are 
preferably coupled to second electrical conductors 56 
al second electrical connector 34, as discussed below 
in more detail. Opposite ends of third electrical conduc- 
tors 62 are electrically coupled to.sensor 22 at first elec- 
trical conductor 30. Thus, sensor 22 is electrically cou- 
pled to computer 20 via first electrical connector 30, pri- 
mary cable 32, second electrical connector 34 and sec- 
ondary cable 36. 

[0026] Referring to Figures 4-14, second electrical 
connector 34 is a six-pin type female electrical connec- 
tor, and basically includes a second connector body 80 
with at least one second electrical contact electrically 
coupled to first electrical conducting member 50. Sec- 



ond electrical connector 34 also preferably includes at 
least one third electrical contact electrically coupled to 
second electrical conducting member 52 and third elec- 
trical conducting member 60 within second connector 
5 body 34. Preferably a pair of terminal pins 82a form the 
second electrical contact and are electrically coupled to 
individual first conductors 54 of first electrical conduct- 
ing member 50 by soldering in a conventional manner. 
Preferably, a pair of short terminal pins 82b form the third 
10 electrical contact and are electrically coupled to individ- 
ual second and third conductors 56 and 62 by soldering 
in a conventional manner. In the illustrated embodiment, 
second electrical connector 34 is designed to mate with 
a male electrical connector of front suspension fork 1 6. 
is [0027] Basically, the male electrical connector of front 
suspension fork 1 6 is relatively conventional, and there- 
fore, will not be discussed and/or illustrated in detail 
herein. Basically, the male electrical connector of front 
suspension fork 16 has a receptor housing with six (or 
20 fewer) receptor pins. The receptor pins have a circular 
cross-section and are arranged in a pattern to mate with 
second electrical connector 34. The receptor housing 
preferably has an annular flange for releasably retaining 
the electrical connector 34 thereto via a snap-fit. The 
25 receptor housing is constructed of a non-conductive ma- 
terial such as a hard, rigid plastic material. The receptor 
pins are constructed of a conductive material. In other 
words, the male connector of the front suspension fork 
16 Is substantially identical to the male connector of the 
30 cycle computer 20. 

[0028] Preferably, second electrical connector 34 in- 
cludes one pair of terminal pins 82a and one pair of short 
terminal pins 82b as seen in Figure 8. Short terminal 
pins 82b are electrically coupled to second electrical 
35 conducting member 52 of primary cable 32 and third 
electrical conducting member 60 of secondary cable 36, 
as mentioned above. Specifically, individual second 
conductors 56 and individual third conductors 62 of sec- 
ond and third conducting members 52 and 60, respec- 
40 tively, are electrically coupled to short terminal pins 82b 
by soldering in a conventional manner, as also men- 
tioned above. Short terminal pins 82b are modified ver- 
sions of terminal pins 82a, as discussed in more detail 
below. More specifically, short terminal pins 82b are cut 
45 off such that short terminal pins 82b will not make elec- 
trical contact with receptor pins of the male connector. 
[0029] Second connector body 80 is basically formed 
of a terminal housing 84, an inner casing 86 and an outer 
casing 88, as seen in Figure 7. In the illustrated embod- 
50 iment, second electrical connector 34 is a female elec- 
trical connector or receptacle with six terminal pin re- 
ceptacles. Of course, it will be apparent skilled in the art 
from this disclosure that second electrical connector 34 
can be a male electrical connector or a plug without de- 
55 parting from certain aspects of the present invention. Al- 
so, in the illustrated embodiment, second electrical con- 
nector 34 includes two terminal pins 82a and two short 
terminal pins 82b. Of course, it will be apparent to those 
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skilled in the art from this disclosure that the number 
and/or type of terminal pins can be fewer or more de- 
pending upon the particular application or use of elec- 
trical connector 34. However, in the illustrated embodi- 
ment, only the two terminal pins 82a are electrically cou- 
pled to the front suspension fork 16, as discussed below 
in more detail. 

[0030] Terminal housing 84 is preferably formed of 
non-conductive material and includes the plurality of ter- 
minal pin receptacles formed therein. Terminal housing 
84 has a generally cylindrical shape with a pair of pro- 
trusions or detents formed adjacent the second end and 
a pair of annular flanges that form an annular recess 
therebetween. The protrusions or detents and one of the 
flanges form part of a snap-fit that couples the terminal 
housing 84 to the inner casing 86. The detents are pref- 
erably diametrically opposed, i.e., spaced 180° apart 
along the outer surface of the terminal housing 84. The 
other annular flange and the annular recess are de- 
signed to ensure that outer casing 88 is securely molded 
onto terminal housing 84, as explained below in more 
detail. 

[0031 ] Terminal pins 82a and 82b are received in the 
terminal pin receptacles. Terminal housing 84 is prefer- 
ably constructed of a hard, rigid plastic material for hous- 
ing the terminal pins 82. Preferably terminal housing 84 
is molded as a one-piece, unitary member constructed 
of a substantial hard, rigid non-metallic material such as 
nylon. The terminal pins 82a and 82b are preferably fric- 
tionally retained or press-fitted within each one of the 
terminal pin receptacles of the terminal housing 84. Ter- 
minal housing 84 is relatively conventional, and thus ; will 
not be discussed and/or illustrated in detail herein. 
[0032] The terminal pins 82a and 42 are identical and 
preferably constructed of any conductive material that 
is normally utilized in the electrical connector art. Pref- 
erably, each of the terminal pins 82a and 42 is formed 
from a stamped sheet metal material and has a first con- 
tact end, a second connection end with a bent portion, 
and a cord receiving recess formed by the bent portion. 
The cord receiving recess is designed to receive a por- 
tion of the end of one of the electrical conductors 54 of 
the primary cable 32. Preferably, the electrical conduc- 
tors 54 are soldered within the cord receiving recess to 
form a secure connection therebetween. The bent por- 
tion also forms a stop on a second longitudinal side of 
the connection end portion. Terminal pins 82a and 42 
are also relatively conventional, and thus, will not be dis- 
cussed or illustrated in detail herein. 
[0033] Short terminal pins 82b are modified versions 
of terminal pins 82a, as mentioned above. Specifically, 
short terminal pins 82b arc identical to terminal pins 82a 
and 42, except short terminal'pins 82b are cut off. More 
specifically, each of the short terminal pins 82b is formed 
from a stamped sheet metal material and has a first cut 
off end, a second connection end with a bent portion, 
and a cord receiving recess formed by the bent portion. 
Each cord receiving recess is designed to receive a por- 



tion of the end of one of the electrical conductors 56 of 
the primary cable 32 and a portion of the end of one of 
the electrical conductors 62 of the secondary cable 36. 
Preferably, the electrical conductors 56 and 62 are sol- 
5 dered within the cord receiving recess to form a secure 
connection therebetween. The bent portion also forms 
a stop on a second longitudinal side of the connection 
end portion. 

[0034] Referring now to Figures 7 and 9-12, inner cas- 
10 ing 86 has a tubular side wall with the terminal housing 

84 located in a first open end of the tubular side wall. 

The electrical conductors 50, 52, and 60 (i.e. ends of 

primary and secondary cables 32 and 36) are located 

in a second open end of the tubular side wall. Morespe- 
'5 cifically, aC-shaped retaining member 81 (Figures 7, 13 

and 14) holds primary cable 32 and secondary cable 36 

together. 

[0035] The tubular side wall preferably has at least 
one side opening, and preferably two side openings that 

20 are diametrically opposed 180 degrees apart. These 
side openings are relatively large to allow the material 
of the outer casing 88 to freely flow into the interior of 
the inner casing 86. Thus, the ends of the electrical con- 
ductors 50, 52 and 60 are completely covered by the 

25 material of outer casing 88. This ensures a good water- 
proof connection there between. Moreover, by com- 
pletely encasing the electrical connections between the 
electrical conductors 50, 52 and 60, and the terminal 
pins 82, the electrical connections are very durable and 

30 resistant to detachment. 

[0036] The tubular side wall is also preferably provid- 
ed with a pair of notches, which are formed as rectan- 
gular openings. These notches form a part of a snap-fit 
arrangement between the terminal housing 84 and the 

35 inner casing 86. In other words, the notches are diamet- 
rically opposed from each other, i.e., spaced 1 80° apart 
around the inner casing 86. The inner casing 86 is con- 
structed from a relatively rigid material with a limited 
amount of resiliency. In other words, due to the tubular 

^0 shape of the inner casing 86, the tubular side wall can 
flex radially outwardly upon the insertion of the terminal 
housing 84 being inserted into the first open end of the 
inner casing 86. Insertion of the terminal housing 84 into 
the first open end 94 causes the protrusions or detents 

45 of the terminal housing 84 to engage the inner surface 
of the tubular side wall of the inner casing 86. The pro- 
trusion causes the tubular side wall to flex slightly out- 
wardly until the protrusions of terminal housing 84 en- 
gage the notches of inner casing 86. 

so [0037] Preferably the protrusions (one shown in bro- 
ken lines in Figure 7) are substantially ramp-shaped 
members with abutment surfaces facing in a longitudinal 
direction towards the first end of the terminal housing 
84; The notches have mating abutment surfaces that 

55 face in an axial direction towards the second open end 
of the inner casing 86. Thus, relative axial movement of 
the terminal housing 84 away from the inner casing 86 
is prevented. Moreover, the annular flange of the termi- 



11 



EP 1 238 902 A2 



nal housing 84 abuts the first open end of the inner cas- 
ing 86 to prevent further inward axial movement of the 
terminal housing 84 relative to the inner casing 86. 
[0038] Referring still to Figures 7 and 9-1 2, the outer 
casing 88 is molded over end portions of primary cable 
32 and secondary cable 36- Outer casing 88 also ex- 
tends into the side openings of the tubular side wall of 
the inner casing 86. The outer casing 88 is also formed 
of a non-conductive material such as a plastic or elas- 
tomeric material. During the molding process, the ma- 
terial of the outer casing 88 is molded over the entire 
inner casing 86, as well as portions of the primary cable 
32, secondary cable 36 and the terminal housing 84. Ac- 
cordingly, the interface between the terminal housing 84 
and the first open end of the inner casing 86 is sealed 
to prevent contaminants from entering therebetween. 
Moreover, the material of the outer casing covers both 
annular flanges and extends into the annular recess of 
terminal housing 84 to ensure a watertight seal. 
[0039] The side openings of inner casing 86 are de- 
signed to allow the material of the outer casing 88 to 
freely flow into the interior of the inner casing 86 so as 
to completely cover the ends of the electrical conductors 
54, 56 and 62, and the connection ends of the terminal 
pins 82a and 82b. This ensures a good waterproof con- 
nection therebetween. Moreover, by completely encas- 
ing the electrical connections between electrical con- 
ductors 54, 56 and 62, and the connection ends of the 
terminal pins 82a and 82b, the electrical connections are 
very durable and less resistant to detachment due to vi- 
brations. 

[0040] The free end of outer casing 88 is preferably 
spaced from the exterior surface of the terminal housing 
84. Thus, an annular space is formed between terminal 
housing 84 and outer casing 88 for receiving a portion 
of the male connector therein. Preferably, the outer cas- 
ing 88 has an annular abutment flange located at its 
open end for mating with the corresponding annular 
flange of the male connector. Preferably, the material of 
the outer casing 88 is constructed of a resilient material 
so that the annular flange of the male connector can ex- 
pand the outer casing 88 radially outwardly so as to pass 
beneath the annular flange of the outer casing 88. 
[0041] Referring to Figures 15-23, electrical device 
(sensor) 22 is preferably a front wheel speed sensing 
unit that includes a mounting portion (mounting bracket) 
70, a sensing portion 72 and a magnet 74 (Figure 1 ), as 
best seen in Figures 15-1 7. Sensing portion 72 is pref- 
erably a magnetically operable sensor that is mounted 
on the front suspension fork 1 6 of bicycle 1 0 and senses 
the magnet 74 that is attached to one of the spokes of 
the front wheel 18 of bicycle 10. In the illustrated em- 
bodiment, the sensing portion 72 includes a reed switch 
76 for detecting the magnet 74. Sensor 22 generates a 
pulse each time wheel 1 8 of bicycle 1 0 has turned a pre- 
scribed angle or rotation. The sensor 22 outputs a bicy- 
cle speed signal to the computer 20 by detecting magnet 
74 mounted on front wheel 18 of bicycle 10. In other 
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words, the sensor 22 detects the rotational velocity of 
the front wheel 18 of bicycle 10. Sensor 22 is relatively 
conventional, except for the manner in which sensor 22 
is mounted to front suspension fork 16 and coupled to 
5 secondary cable 34. 

[0042] Basically, sensor (electrical device) 22 is de- 
signed to be mounted to a non-forward facing portion of 
front suspension fork 16. Specifically, front suspension 
fork 16 includes a rearward facing mounting plate with 
io a through bore formed therein. Mounting portion 70 of 
sensor 22 is a flange with a through bore formed therein. 
An insert nut 71 (Figures 15-17, 22 and 23) is received 
in the through bore of mounting portion 70 such that a 
threaded fastener is used to fixedly couple mounting 

is portion 70 to front suspension fork 1 6 in a relatively con- 
ventional manner. Insert nut 71 includes a pair textured 
sections facilitating a friction or interference fit in the 
through bore formed in the mounting portion 70. 
[0043] Sensing portion 72 is preferably formed of a 

20 cup-shaped hollow tubular member 78a and a cap 
member 78b, both constructed of a non-conductive ma- 
terial such as a hard, rigid plastic material. Cap member 
78b is mounted to an open end of tubular member 78a. 
Tubular member 78a includes a pair of longitudinal slots 

25 79a adjacent the closed end and a longitudinal threaded 
bore 79b adjacent the open end. Reed switch 76 is 
mounted in slots 79a, preferably by an interference fit 
or snap fit (or f rictionally retained). Cap member 78b is 
coupled to tubular member 78a via a threaded fastener 

30 79c received in the threaded bore 79b of tubular mem- 
ber 78a. 

[0044] As seen in Figures 15-21, cap member 78b in- 
cludes a through bore sized to receive secondary cable 
36 therethrough and astepped boresizedto receive the 

35 threaded fastener or screw 79c. Secondary cable 36 is 
mechanically coupled to cap member 78b and electri- 
cally coupled to reed switch 76. Specifically, after an end 
of secondary cable 36 is inserted through the through 
bore of cap member 78b, secondary cable 36 is tied into 

to a knot on the inner side surface of cap member 78b, as 
best seen in Figure 17. Individual third conductors 62 
are then trimmed (if necessary) and soldered to contacts 
of reed switch 76 in a conventional manner. Cap mem- 
ber 78b is then fixedly coupled to tubular member 78a 

^5 via threaded fastener 79c to form sensing portion 72. 
Reed switch 76 can be mounted in slots 79a before/after 
individual conductors 62 are soldered lo reed switch 76. 
This structure prevents secondary cable 36 from be- 
coming detached from sensor 22. More specifically, this 

50 structure withstands a load of approximately 10.0 kg F 
applied to secondary cable 36. Thus a durable structure 
is achieved. 

[0045] Once sensor 22 and secondary cable 22 are 
attached together, sensor 22 becomes a part of bicycle 
55 electrical connectorcord 26. However, it will be apparent 
to those skilled in the art that bicycle electrical connector 
cord 26 could be used with other electrical devices (i.e. 
other than sensor 22) as needed and/or desired. For ex- 
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ample, bicycles can be designed with numerous electri- 
cal devices and sensors such as electrically operated 
derailleurs, brakes, cadence sensors, chain position or 
tension sensors, etc. which could use the bicycle elec- 
trical connector cord 26 of the present invention as 
needed and/or desired. 

[0046] Referring to Figures 2, 3, 24 and 25, as men- 
tioned above, first electrical connector 30 is similar to 
second electrical connector 34. Specifically, first electri- 
cal connector 30 is identical to second electrical con- 
nector 34, except that the size and shape of first elec- 
trical connector 30 is slightly different, and the configu- 
ration of the terminal pins 42 is modified from second 
electrical connector 34. More specifically, first electrical 
connector 30 utilizes four terminal pins 42 (identical to 
terminal pins 82a) and does not use terminal pins 82b. 
[0047] Basically, first electrical connector 30 is small- 
er than second electrical connector 34 because only a 
portion of the primary cable 32 is received therein (rather 
than both the primary cable 32 and the secondary cable 
36 received in the second electrical connector 34). Ad- 
ditionally, no short terminal pins 82b are used in the first 
electrical connector 30. In other words, all four terminal 
pins 42 of first electrical connector 30 are designed to 
mate with receptor pins of the male connector of cycle 
computer 20. First eiectrical connector30 is constructed 
in a manner identical to second electrical connector 34. 
In view of the similarities between the first and second 
electrical connectors 30 and 34, first electrical connector 
30 will not be discussed or illustrated in further detail 
herein. Rather, it will be apparent to those skilled in the 
art from this disclosure that most of the descriptions of 
the second electrical connector 34 also apply to the first 
electrical connector 30. 

[0048] Referring to Figures 1 , 2 and 26, front suspen- 
sion fork 16 with suspension units 24 will now be dis- 
cussed in more detail. The particular construction of the 
front suspension fork 1 6 is not critical to the present in- 
vention. There are currently numerous types of adjust- 
able suspensions for bicycle 1 0 that can be utilized to 
carry out the present invention. Preferably, the front sus- 
pension fork 1 6 utilizes two conventional air shocks with 
hydraulic dampening mechanisms that have been mod- 
ified to carry out the present invention. 
[0049] For the sake of simplicity, only one of the sus- 
pension units 24 from of front suspension fork 1 6 will be 
discussed and illustrated herein. However, it will be ap- 
parent to those skilled in the art from this disclosure that 
a pair of shocks or suspension units 24 are utilized to 
form the front suspension fork 16. 
[0050] As seen in Figure 26, each suspension unit 24 
basically includes outer and inner tubular telescoping 
members 91 and 92 defining inner cavities 93, 94 and 
95 in the suspension unit 24. The outer tubular member 

91 is coupled to the front hub of the front wheel 1 8 by a 
mounting member 96, while the inner tubular member 

92 is coupled to the main frame 12 by a mounting mem- 
ber 97. The outer tubular member 91 has the lower hy- 



draulic cavity that receives the bottom end 92a of the 
inner tubular member 92. The bottom end 92a of the 
inner tubular member 92 forms a piston that has a plu- 
rality of orifices 98. The orifices 98 fluidly couple the in- 

5 ner hydraulic cavities 93 and 94 together such that hy- 
draulic fluid flows from the lower hydraulic cavity 93 to 
the upper hydraulic cavity 94 formed by a portion of the 
inner tubular member 92. The inner tubular member 92 
also has the air cavity or chamber 95 formed above the 

10 upper hydraulic cavity 94. 

[0051 ] The air chamber 95 and upper hydraulic cavity 
94 are separated by an axially slidable piston 99. Within 
the air chamber 95 is a coil spring 1 00. The stiffness of 
the suspension unit 24 is controlled by changing the size 

15 of the orifices 98 utilizing a control disk 1 01 that is rotat- 
ably mounted to change the size of the orifices 98. In 
other words, the control disk 101 is moveable to change 
the amount of overlapping or closing of the orifices 98. 
Preferably, the control disk 101 of the suspension unit 
20 24 is controlled by a electric motor 1 02 that rotates the 
control disk 1 01 . 

[0052] The electric motor 102 is electrically coupled 
to the cycle computer 20 that selectively operates the 
electrical motor 102 to adjust the stiffness of the sus- 

2s pension units 24. More specifically, electric motor 102 
is electrically coupled to a pair of electrical contacts 1 04 
in a conventional manner such that the electric motor 
102 of each suspension unit 24 receives the same cur- 
rent and/or control signal (i.e. such that suspension 

30 units 24 have identical dampening characteristics). A 
pair of mating electrical contacts 105 of the male con- 
nector of front suspension fork 16 are electrically cou- 
pled to electrical contacts 1 04 and a pair of terminal pins 
of the male connector in a conventional manner. Thus, 

35 the orifices 98 and the control disk 1 01 form a front sus- 
pension control valve 103 that is automatically adjusted 
via the cycle computer 20. The electric motors 102 and 
the front cylinder control valves 103 of the suspension 
units 24 form a front controller or adjustment mechanism 

40 that changes or adjusts the stiffness or softness of the 
front suspension fork 16 based on the cycle computer 
20. 

[0053] Of course, it will be apparent to those skilled in 
the art from this disclosure that other types of adjust- 

4 5 ment mechanisms can be utilized for controlling the stiff- 
ness of the suspension units 24. Moreover, it will be ap- 
parent to those skilled in the art that various convention- 
al circuitry (capacitors, resistors, etc.) can be used with 
front suspension fork 16 as needed and/or desired to 

50 carry out the present invention. Furthermore, it will be 
apparent to those skilled in the art that bicycle electrical 
connector cord 26 could be used with other electroni- 
cally controlled or operated components such as 
brakes, derailleurs, etc. as needed and/or desired. 

55 [0054] The terms of degree such as "substantially", 
"about" and "approximately" as used herein mean a rea- 
sonable amount of deviation of the modified term such 
that the end result is not significantly changed. These 
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terms should be construed as including a deviation of at 
least ± 5% of the modified term if this deviation would 
not negate the meaning of the word it modifies. 
[0055] While only a selected embodiment has been 
chosen to illustrate the present invention, it will be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modifications can be made herein 
without departing from the scope of the invention as de- 
fined in the appended claims. Furthermore, the forego- 
ing description of the embodiment according to the 
present invention is provided for illustration only, and not 
for the purpose of limiting the invention as defined by 
the appended claims and their equivalents. 



Claims 

1 . A bicycle electrical connector cord (26), comprising: 

a first electrical connector (30) having a first 
connector body (40) with a plurality of first elec- 
trical contacts (42); 

a primary cable (32) with a first electrical con- 
ducting member (50) electrically coupled to one 
of said first electrical contacts (42) and a sec- 
ond electrical conducting member (52) electri- 
cally coupled to one of said first electrical con- 
tacts (42); 

a second electrical connector (34) having a 
second connector body (80) with at least one 
second electrical contact electrically coupled to 
said first electrical conducting member (50); 
a secondary cable (36) extending from said 
second electrical connector (34) with a third 
electrical conducting member (60) electrically 
coupled to said second electrical conducting 
member (52); and 

an electrical device (22) electrically coupled to 
said third electrical conducting member (60). 

2. A bicycle electrical connector cord (26) according 
to claim 1. wherein 

said electrical device (22) is a sensor that produces 
a signal indicative of a parameter being sensed. 

3. A bicycle electrical connector cord (26) according 
to claim 1 or 2, wherein 

said first electrical conducting member includes a 
plurality of individual first conductors (54). 

4. A bicycle electrical connector cord (26) according 
to any of the preceding claims, wherein 

said second and third electrical conducting mem- 
bers (52, 60) include a plurality of individual second 
and third conductors (56, 62), respectively. 



said sensor (22) includes a reed switch (76). 

6. A bicycle electrical connector cord (26) according 
to claim 4, wherein 
s said individual second conductors (56) are electri- 
cally coupled to said individual third conductors (62) 
within said second connector body (80) by at least 
one third electrical contact. 

io 7. A bicycle electrical connector cord (26) according 
to any of the preceding claims 2 to 6, wherein 
said sensor (22) includes a mounting bracket (70). 

8. A bicycle electrical connector cord (26) according 
*5 to any of the preceding claims 2 to 7, wherein 

said second electrical conducting member (52) is 
electrically coupled to said third electrical conduct- 
ing member (60) within said second connector body 
(80) by at least one third electrical contact. 

20 

9. A method of attaching a bicycle electrical connector 
cord (26) to a bicycle (1 0), comprising: 

attaching a first electrical connector (30) to a 
2 * bicycle display unit on said bicycle with a first 

end of a primary cable (32) extending from said 
first electrical connector (30); 
attaching a second electrical connector (34) to 
a first electrical device on a non-forwardly fac- 
30 ing portion of said bicycle with a second end of 

said primary cable (32) extending from said 
second electrical connector (34); 
attaching a secondary cable (36) to a non-for- 
wardly facing portion of said bicycle (1 0) with a 
35 first end of said secondary cable (36) being 

coupled to said second electrical connector 
(34); and 

attaching a second electrical device to a non- 
forwardly facing portion of said bicycle (1 0) with 
40 a-second end of said secondary cable (36) be- 

ing electrically coupled to said electrical device. 

10. A method of attaching a bicycle electrical connector 
cord (26) to a bicycle (10) according to claim 9, 

45 wherein 

said second electrical device is a sensor (22) that 
produces a signal indicative of a parameter being 
sensed. 

so 11. A method of attaching a bicycle electrical connector 
cord (26) to a bicycle (10) according to claim 9 or 
10, wherein 

said first electrical device is a front suspension fork 
(16). 



30 



35 



5. A bicycle electrical connector cord (26) according 
to claims 2 to 4, wherein 
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